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Abstract: The goal of the research of the accelerator physics group at Eindhoven
University of Technology is to generate high-brightness short-pulse electron bunches
and generate radiation from compact devices. For high-brightness electron
acceleration, a special 2.5 cell, 3 GHz photo-gun, capable of accelerating electrons to
8 MeV was designed and built. The 3 GHz oscillator has been locked to the
femtosecond (Ti:Sapphire) laser used for photoemission, the jitter is less than 25 fs.
The bunches have been characterized using different diagnostics, among which
electro-optical sampling of the picosecond bunches. Further developments, including
hybrid DC-RF and pulsed-DC acceleration will be discussed. On the edge of the
absorption bands of the K- and L-shell electrons, Cerenkov radiation in the water
window (2.4-4.4 nm) can be produced from 10 MeV electrons. The produced
radiation is narrowband, with a high directionality and the wavelength can be
chosen by choosing different materials. As such, this source may be useful as a
compact source for X-ray microscopy.
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